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Storm Details 

•   This storm occurred when trees were fully leaved and near peak 
color. 

•   Downed limbs and trees caused widespread power outages. 

•   Several hundred thousand people were without power, some for 
weeks. 

•   Many residents said that the breaking limbs sounded like rifle 
shots. 

•   There were 20 storm related deaths and 300 injuries. A few of 
these deaths were from falling trees. 
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Previous Snowfall Documentation 
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Snowfall Analysis (La Penta 1988) 
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Snowfall Analysis (La Penta 1988)… 

•   Adequate for area with good cooperative observer coverage. 

•   Inadequate for areas with little or no cooperative observers, 
especially from southern Rensselaer county southward into 
northern Westchester county. 

•   Claimed that snow-water ratios were as low as 3.5 to 1. 



Snowfall Analysis (Bosart & Sanders 1991) 

 Snowfall dramatically 
underestimated 



Combined Snow Documentation 
(Finch, 2010) 

•    Interior Eastern NY Weather Observation Network 

•    Local Historians 

•    Local Newspapers 

•    Weather Hobbyists 



Interior Eastern NY Weather Observation Network 



Snow reports 
(Finch, 2010) 
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Westchester 



(Finch, 2010) 



Daily Temperatures 
Milbrook, NY (Dutchess county) 





Bosart & Sanders, 1991 Commentary 
 on Albany Observations 

“The official reports of light snow, aside from the 13 UTC 
observations of  heavy snow, are misleading given the observed 
precipitation intensity and the local whiteout conditions.” 



Snow to Liquid Ratios 

•   Snow ratios were problematic since: 

1.  A large portion of the total system QPF was liquid 

3.  The ground was warm in early October resulting in strong 
melting as the snow fell 

2.  Previous heavy rains resulted in soaked ground with ponding of water 

4.  A  slush layer developed at the bottom of the snow pack 

•   Snow ratios of 6 or 7 to 1 are believable but not 3.5 to 1 as some 
have claimed. 



A look at Cyclogenesis 



Land Sea Distribution & Ocean Currents 
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Prefered Locations for Cyclogenesis  
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(Roebber, 1984) 

Locations of Cyclogenesis 1978 to 1982 



“Mid-Latitude Weather Systems”  by Toby Carlson 

•   Downstream of a mountain chain (Rockies) 

Favored Areas for Cyclogenesis 

•   Downstream of an elevated Plateau where dry static stability is 
already low (high lapse rates)  

•   Off or near the eastern coast of major continents at mid-latitudes 

1.  There is a pre-existent area of surface vorticity. 

2.  There is a pre-existent, low level baroclinic zone between land and sea 
which can be augmented by warm ocean currents. 

3.  Moist static stability is low. 



Divergence (Development) Term 

Divergence  term in Vorticity Equation = -(ζ+ f) (dv/dx + du/dy) p  

•   Development occurs more rapidly when there is a pre-existent 
source of positive absolute vorticity such as what frequently 
occurs just off the eastern seaboard. 

•   Pressure falls occur preferentially along a front  and near the 
surface vorticity maximum where the development term is 
maximized. 

“Mid-Latitude Weather Systems”  by Toby Carlson 



Rutgers - Coastal Ocean Observations Lab 

October 1, 2005 SST  
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Initial Setup Onset 

Stages of Cyclogenesis 
“Mid-Latitude Weather Systems”  by Toby Carlson 



Stages of Cyclogenesis 
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“Mid-Latitude Weather Systems”  by Toby Carlson 



“Mid-Latitude Weather Systems”  by Toby Carlson 

Schematic Evolution of 500mb Height/Thickness  
& Jet During Cyclogenesis 



Bosart & Sanders, 1991 

Q-G forcing for October 4, 1987 storm 



Bosart & Sanders 1991 
Model Forecasts for October 4, 1987 storm 



Bosart & Sanders 1991 
Model Precipitation for October 4, 1987 storm 

24 hr fcst valid 12 UTC 4th 

36 hr fcst valid 12 UTC 4th 



Bosart & Sanders 1991 
Relationship between Low Temperatures & Elevation 



Bosart & Sanders 1991 

•   After cold advection and lift cooled the column, additional 
cooling from melting snow aided in the creation of the cold 
dome.  

•   Deepest echoes/clouds occurred close to rain-snow line and 
appeared to mark the signature of a mesoscale circulation 
driven by melting snow.  

Findings for October 4, 1987 storm 



Bosart & Sanders 1991 
Findings for October 4, 1987 storm 

•   Cyclone development was in accordance with quasi-geostrophic 
principles with cyclogenesis occurring as vorticity advection 
overspread the low-level circulation center. 

•   Nevertheless, the NMC models failed to predict cyclogenesis 
with the RAFS suffering from poor initialization at low levels off 
the coast. 



Meteorological Analysis Methodology  

•   Imported surface and upper air data into “Digital Atmosphere” to 
plot the data 

•   Exported images out of “Digital Atmosphere” as .png files 

•   Imported images into Microsoft Paint and hand analyzed 



Digital Atmosphere & Historical Data  























Surface Animation 



500mb Loop with       
850mb front 



850mb Loop 



950mb Wet Bulb 
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950mb Wet Bulb 









250 mb Winds 



IR Loop 



IR with Surface Fronts 



IR with Surface Fronts 
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IR with Surface Fronts 



Visible Image 1230 UTC 4th 



Questions? 


